ABSTRACT
INTRODUCTION
In the majority of patients suffering from lymphoproliferative disorders, histology along with In many cases, B lymphomas have clonal gene rearrangement. Immunoglobulin (Ig) gene locus includes various segments of V (variable), D (diversity) and J (joining) regions. Rearrangement event joins a single D segment with a J segment; this partially rearranged D-J gene is then joined to a V segment in the heavy chain locus (IgH). In the light chain locus, V segment directly joins the J segment (2) . During lymphocyte development, gene rearrangement occurs in Ig and T cell receptor (TCR) genes. During B cell development, gene recombination occurs first in heavy chain genes (IgH), and then in IgK and Igλ and provides a wide range of combinations. Mature B cells in the germinal centers undergo somatic hypermutation in the process of antigen recognition which is a common finding in malignancies of the germinal center or post germinal center origin. Various techniques are available for determination of clonality such as Southern blotting and antigenantibody based techniques (immunohistochemistry and flow-cytometry). However, at present these techniques have been replaced by PCR methods. PCR is the preferred method especially for extracting DNA from paraffin embedded blocks because it is fast, requires very small amounts of DNA, has fairly good sensitivity and does not require high quality DNA. Sensitivity of PCR for determining clonality is variable from 85%-99% based on the type of primer used and method of determination of PCR products.
This study aimed at determining the sensitivity of PCR by using 2 regions of FR2 and FR3 for clonality analysis of paraffin embedded blocks of patients with confirmed diagnosis of B cell non-Hodgkin lymphoma.
MATERIALS AND METHODS
Tissue samples: A total of 87 formalin fixed paraffin embedded blocks of tissue samples collected during 2001-2008 were retrieved from the pathology archive of Masih Daneshvari Hospital. Out of which 67 biopsy blocks belonged to patients with B cell non-Hodgkin lymphoma were collected along with 19 control samples taken from lymph nodes with reactive hyperplasia. All the related slides were reevaluated by 2 pathologists and diagnosis of lymphoma was established based on morphology and immunohistochemistry staining. All the specimens were routinely fixed in 10% neutral buffered formalin for 24-48 hours, processed and embedded in paraffin blocks. Paraffin embedded blocks were a few months to 5 years old. Samples were coded and then based on the amount of tissue embedded in each block, 10-15 micron thick tissue sections were sliced off and transferred into the micro-tubes. The mean age of under study patients was 46 years (range 14-82 yrs). There were 41 males and 26 females. conventional technique using 3% agarose gel with ethidium bromide staining; 6% acrylamide gel with silver staining with or without performing heteroduplex analysis were used. Three microliter of PCR products were transferred onto the agarose gel and stained with ethidium bromide. If the band was in 60-120 bp range, sample was considered FR3 monoclonal and if the band was in the 200-300 bp range it was considered FR2 monoclonal. If a smear pattern was seen in both cases, sample would be considered as polyclonal.
Another technique employed was heteroduplex analysis and electrophoresis with polyacrylamide gel and then silver staining. In this technique, PCR products were first stored at 94°C for 10 minutes and then underwent an ice shock for an hour. They were then transferred on acrylamide gel 6% and silver stained. In the end, electrophoresis of the samples was performed on acrylamide gel along with silver staining without performing heteroduplex analysis.
RESULTS
Sixty-seven patients including 26 female and 41 male and a mean age of 46 years (range 14-82 yrs) were included (Table 1) . Pathologic diagnosis of the samples included 57 cases of diffuse large B cell lymphoma (85%), 4 cases of follicular lymphoma (6%), 4 cases of marginal zone lymphoma (6%), 1 case of lymphoblastic lymphoma (1.5%), and 1 case of Burkitt's lymphoma (1.5%).
After amplification with FR3 primers, single or dual band patterns in 51 out of 67 cases (76.1%) within 60-120 bp range appeared on the gel. Amplification with FR2 primers in monoclonal cases showed 1 or 2 bands in 200-300 bp range in 53 out of 67 patients (79.1%). Simultaneous use of FR2 and FR3 caused 1 or 2 bands in 62 cases (92.5%). In both cases, if it was polyclonal, a smear like pattern was observed.
Our control group consisted of 19 samples of lymph nodes with the diagnosis of reactive hyperplasia which all showed polyclonal pattern.
Sixty two samples (92.5%) showed monoclonal pattern on agarose gel with ethidium bromide staining and 51 cases (76.1%) showed monoclonal pattern on acrylamide gel with silver staining. Data are summarized in Table 2 .
Electrophoresis with agarose gel: Sixty two out of 67 lymphoma patients (92.5%) showed monoclonality; among those 53 cases (79.1%) were monoclonal for FR2; and 51 (76.1%) were monoclonal for FR3. Five cases showed polyclonal pattern.
Electrophoresis with acrylamide gel and silver nitrate staining: Clonality analysis was performed on all lymphoma samples using silver staining after performing PCR. Twenty six lymphoma cases showed monoclonal pattern with one of the primers (FR2 showed monoclonal and FR3 showed polyclonal or vice versa) and 26 cases demonstrated monoclonal pattern with both primers. Fifteen cases (14 cases of diffused large B cell lymphoma and 1 case of mucosa associated lymphoid tissue) were polyclonal for both primers. After performing heteroduplex analysis, 3 out of 5 cases which were morphologically diagnosed as lymphoma and had showed polyclonality on agarose gel and ethidium bromide staining showed monoclonality with silver staining. The 2 remaining samples were polyclonal with silver staining as well. Therefore, we can say that 65 out of our 67 cases (97%) were monoclonal. 
